Influence of insulin on phosphate uptake by brush border membranes from human placenta.
Regulation of phosphate transport by insulin was investigated in brush border membranes from human placenta at term. At 22 degrees C, a 45 min incubation of the total tissue with 10(-6) M insulin significantly decreased both the initial rate and the peak of sodium-dependent phosphate uptake by the corresponding brush border membranes. In contrast, Na+ transport was not influenced by the hormone. Increasing the insulin concentration from 0 to 10(-5) M resulted in a dose-dependent inhibition of phosphate uptake with half-maximal effect at 1.1 x 10(-9) M. The hormone decreased PO4 transport by decreasing the affinity of the carrier for the substrate (Km = 0.180 +/- 0.010 mM and 0.215 +/- 0.015 mM in absence and presence of 10(-6) M insulin respectively, P less than 0.05). The inhibitory effect of insulin required the presence of Mn2+ whereas neither Mn2+ nor insulin alone had any influence on PO4 uptake. It is therefore assumed that receptor phosphorylation, which needs the presence of Mn2+, is an intermediate step of insulin action on PO4 uptake by the subsequently isolated brush border membranes. In contrast, insulin had no effect on PO4 uptake when the membranes were directly incubated with the hormone prior to the transport measurement, suggesting that an intracellular messenger is needed for the inhibitory effect. This messenger is not cAMP since insulin at 10(-6) M concentration has no effect on cAMP content of the total placental tissue.(ABSTRACT TRUNCATED AT 250 WORDS)